room temperature. After 24 h, the mixture was poured into 10% HCl (aq), then was extracted with CH2Cl2.The organic layer was washed with brine, dried over Na2SO4, vacuumed and evaporated to yield a product, which was purified by column chromatography to afford white solid compound 4 (2.97 g, 8.5 mmol, 65%). To a solution of compound 4 (2.97 g, 8.5 mmol) and 10% Bu4N•OH (45 mL) in pyridine (100 mL) and water (50 mL) was refluxed at 110 ℃ for 36 h.
After cooling to room temperature, the mixture was poured into ice water, and then acidified with 10% HCl. After extraction with EtOAc, the organic layer was dried over Na2SO4 and concentrated under vacuum to get crude product, which was purified by column chromatography to afford compound 5 (2.24 g, 174.9, 166.5, 163.3, 161.0, 158.3, 150.4, 137.3, 123.0, 119.0, 111.0, 107.7, 97.4, 95.2, 62.8, 58.2, 58.0, 57. 
7,9-dihydroxy-2,2-diphenyl-6H-[1,3]dioxolane[4,5-c]xanthen-6h-one (7):
To a solution of compound 6 (0.13 g, 0.5 mmol) in Ph2O (10 mL) and Ph2CCl2
(0.18 g, 0.75 mmol) was stirred for 30 min at 175 ℃ under argon. After cooling to room temperature, petroleum ether (100 mL) was added to the reaction mixture, then left overnight, filtered to get crude product, which was purified by column chromatography (PE/EA=8:1) to afford compound 7 (0.18 g, 85%); temperature, the mixture was filtered through a Celite pad, and the filtrate was concentrated to give the crude product, which was purified by column chromatography (PE/EA=4:1) to afford white solid compound 9 (673 mg, 83%).
A round-bottom flask was charged with compound 9 (296 mg, 0.46 mmol) in DMF (20 mL), and the mixture was refluxed for 2 h. After cooling to room temperature, the mixture was concentrated to afford the crude product, which was purified by column chromatography to afford compound 10 (252 mg, 85%); 
10,11-dihydroxy-3,3-dimethyl-7-oxo-3,7-dihydropyrano[2,3-c]xanthen-6-y l 4-methylbenzenesulfonate (11):
A round-bottom flask was charged with compound 10 (644 mg, 1.0 mmol) and CAS (300 mg) in MeOH (20 mL) and THF (20 mL), and the mixture was refluxed at 55 ℃ for 2 h. After cooling to room temperature, the mixture was concentrated and extracted with EtOAc and sat. NaHCO3. The organic layer was washed with sat. NaCl, dried over Na2SO4 and concentrated to afford the crude product, which was purified by column chromatography to afford compound 11 (441 mg, 92%); yellow solid; 158.0, 154.0, 153.3, 149.0, 147.5, 146.9, 134.0, 133.8, 132.7, 131.7, 130.4, 118.4, 116.9, 116.5, 115.0, 111.1, 110.5, 109.6, 80.5, 61.6, 29.5, 23.0, 15. 161.5, 154.4, 153.3, 147.9, 134.3, 129.1, 118.0, 116.8, 115.3, 114.7, 104.2, 102.7, 100.2, 80.0, 29.7 
